This paper considers the non-abelian Lie algebra of Lie groups, by using the structure constant to construct some new quantities, the GCHS defined by GSPB 1 is for the covariant evolution equation that consists of two parts, TGHS and S dynamics. Meanwhile, the generalized force field given by the GCHS in terms of the momentum applies to deduce some results.
Preliminaries

Non-Abelian group, Lie algebra
A non-abelian group, sometimes called a non-commutative group, is a group (G, * ) in which there exists at least one pair of elements a and b of G, such that a * b = b * a. This class of groups contrasts with the abelian groups. Both discrete groups and continuous groups may be non-abelian.
A Lie algebra is a vector space g together with a non-associative, alternating bilinear map g × g → g; (x, y) → [x, y], called the Lie bracket, satisfying the Jacobi identity.
For any associative algebra B with multiplication * , one can construct a Lie algebra L(B). As a vector space, L(B) is the same as B. The Lie bracket of two elements of L(B) is defined to be their commutator in B:
The associativity of the multiplication * in B implies the Jacobi identity of the commutator in L(B).
Definition 1.
A Lie algebra is a vector space g over some field F together with a binary operation [·, ·] : g × g → g called the Lie bracket that satisfies the following axioms:
for all scalars a, b ∈ F and all elements x, y, z ∈ g.
Most of the interesting Lie groups are non-abelian, and these play an important role in gauge theory. Lemma 1. Let X 1 , · · · , X n be a basis of Lie algebra G of Lie groups, [X i , X j ] ∈ G, hence there are constants c k ij ∈ C ∞ (U, R) such that
satisfying the following properties
of Lie groups hold c k ij = 0. As explained, the GCHS on generalized Poisson manifold (P, S, {, }) is only for the non-Euclidean space.
In the GSPB, we will consider that [X i , X j ] = 0 for the basis X i ∈ G. On the basis of lemma 1, we can obtain [X i , X j ] s = c r ij A r , where A r is structural derivative. Hence,
The algebraic definition for the Lie derivative of a tensor field follows from the following theorems
Generalized covariant Hamilton systems and generalized force field
In order to better understand the concept of the GCHS for the subsequent discussions, in this section, we briefly retrospect some basic concepts of entire framework of GCHS [1] . We begin with the generalized Poisson bracket (GPB) that is defined as the bilinear operation
The GCHS in terms of the coordinates has generalized the GHS to the more general form
and greatly opened up a new insight to study the Hamiltonian system with extra structure. The GCHS includes the TGHSẋ
The GCHS is defined by the GSPB [1] {f, g} = {f, g} GP B + G (s, f, g)
Based on the GCHS and the GSPB, we obtained the covariant evolution as a general dynamical system D dt f = {f, H}. Conservative force, a particle of mass m moves under the influence of a conservative force derived from the gradient ∇ of a scalar potential, the force is given by F = −∇V (r), where V is potential energy. According to momentum theorem d dt p = F , we can obtain the following corollary Corollary 1. The generalized force field F on the generalized Poisson manifold (P, S, {·, ·}) is shown as
Hence the GCHS can be naturally rewritten in the form
Based on the GSPB, theoretically, we have the conservation of energy given by
and the TCHS is rewritten asẋ
This expression implies the connection between the generalized force field and the velocity.
Generalized structural Poisson bracket
Analytic expression of the GSPB
with the vector operator D = ∇ + A,
and geometric bracket is With the properties, we can define a general form to extend the Poisson manifolds. 
Some results based on GCHS
The commutation relation of operator
Generally, [∂ i , ∂ j ] = 0, we naturally lead to the result F ij = [D i , D j ] = 0 by using A j = ∂ j s. As lemma 1 shown, [X i , X j ] = c k ij X k , by using the structure constant c k ij , we let v j c k ij = w k i be denoted.
Claim 1. On the non-abelian Lie groups, two identities hold
Subsequently, it leads to
Plugging the non-Abel condition into the corollary 1, then it gives the equation
and S dynamics can be reshown as w = J ji ∂ i sF j , therefore, we can obtain the below corollary Corollary 2. Based on lemma 1 and corollary 1, one has
Within the framework of the GCHS, there are two second order of the GCHS with respect to time and coordinates D 
Proof. Based on the equation (1), let D l act on the component expression of GCHS and obtain
If l = k holds for the (2), then the consequence will be accordingly obtained
where the divergence of vector v is ∇ · v = ∂ kẋk .
Apparently, this equation of theorem 4 simultaneously contains two kinetic quantities v, w.
According to theorem 1, we have
by using structural operator X s . 
Thusly, the second order covariant derivative of time D 2 dt 2 = d 2 dt 2 + 2w d dt + β is invariant mathematical structure on the generalized Poisson manifold. In order to prove the practical effect of corollary 4, we can put it to the covariant canonical Hamilton's equations,
Then we act the CTO on covariant force F k which leads to the consequence D dt
Obviously, we can draw a conclusion that second order form of covariant canonical Hamilton's equations with respect to time t holds invariance.
Hence we can regard acceleration a i = D 2 x i dt 2 = d 2 dt 2 x i + 2w d dt x i + x i β as general geodesic equation. Theorem 6. Let covariant force • F k = Dp k dt be given on the (P, S, {·, ·}), then
Proof. The covariant force is shown by equation (4), then acting the covariant derivative D j on it, we derive the equation
Similarly, we have D k • F j = −D k D j H +p j D k w +wD k p j −A k p j w, we can derive the difference by subtracting the two equations above
where S-dynamics is w =ŜH, and
As a result, it gets f kj = c kj w
Since then the corollary 2 has been used for the proof.
